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RECENT TRENDS IN THE HUMANITIES’ 


By Dr. WALDO G. LELAND 
AMERICAN COUNCIL OF LEARNED SOCIETIES 


I 


WE may, if we like, think of all knowledge as as- 
suming the form of a triangle, of which one apex is 
occupied by the natural and physical sciences, another 
by the social seiences and the third by the humanities. 
The natural and physical sciences deal with man’s 
environment, the most remote as well as the most 
immediate; the social sciences with man in his associa- 


tions with other men; while the humanities concern 


themselves with the manifestations of his spiritual 
existence, 

The figure of the triangle is convenient in that it 
emphasizes the elose union of all three fields of study, 
between which no definite boundaries can be drawn. 
The natural seiences are complemented by the humani- 


ties, and the latter find their extension in the social 
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sciences, which must depend upon them, as well as 
upon the natural and physical sciences, for fundamen- 
tal data. For the humanities man is inseparable from 
his physical environment and from his associations. 
Not even by ascending into the stratosphere can he 
escape from either. 

The task of the humanities is to recover all that 
may be recovered of the spiritual experience of man- 
kind, throughout the ages of human history and 
throughout the entire scene of human activity, and to 
interpret this experience for the enrichment of life 
as it must be lived in the present. 

The data of the humanities are all the manifesta- 
tions of the spiritual life of man, expressed in spoken 
or written language, or in artistic, musical or other 
action. Their methods are historical and descriptive; 
whether they are true sciences or whether they are 
something less and at the same time something more 
does not greatly matter. Their validity depends upon 
the selection, critical study and appraisal of their 
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data, and their conclusions are significant in propor- 
tion to their bearing upon the needs of human exis- 
tence, not the least of which is a reliable knowledge 
of past experience. 

It has been customary to refer to the humanities 
as the historical and philological studies, and to desig- 
nate their numerous disciplines by such terms as ecul- 


tural anthropology, linguistics, archeology, history, 


classics, modern languages and literatures, Oriental 
studies and the history of art and music, ete. To 
these terms have usually been added those that desig- 
nate the so-called auxiliary sciences—that is, the spe- 
cialized skills, such as epigraphy, paleography, diplo- 
matics, ceramics, numismatiecs, toreuties, ete., that 
make it possible to read and interpret the remains of 
civilization. The collective term, humanities, refers, 
therefore, to a vast and complex group of studies, 
many of which are highly specialized, but all of which 
are related by a common ultimate objective—to con- 
tribute to the recovery and interpretation of the 
spiritual experience of mankind. 


II 


Thus far, we have endeavored to describe briefly 
and in general terms the character and scope of the 
humanities. In that description, however, the con- 
ception itself of the humanities that has been taken 
for granted really represents certain clearly marked 
trends of recent scholarship. 

The first of these is the increasingly clear and gen- 
eral recognition of the ultimate objective of the 
humanities, as just stated—-the recovery and interpre- 
tation of the spiritual experience of mankind. Re- 
mote as this objective may seem to be from the spe- 
cialized tasks of many individual scholars, they are, 
nevertheless, more and more consciously aware of it, 
and their choice of subjects for investigation is ever 
more influenced by the desire to relate their work in 
some significant way to this ultimate purpose. 

A second trend is the rapidly increasing range of 
research in the humanities. The civilizations of 
India, of the Mediterranean area, of Western Europe 
and of Europeanized America are seen to be only 
important fragments or phases of human civilization 
throughout the world, and scholars are now eagerly 
recognizing the necessity of studying all the other 
fragments or phases, wherever they may occur, and 
also whenever they may have occurred, for the chrono- 
logical extension of interest is as important as the 
geographical. 

A third trend may be described as an increasing 
awareness of the close relation of the humanities to 
the sciences, and of their indebtedness to them, not 
only for contributory information and active collabo- 
ration in many fields of investigation but also for 
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certain fundamental conceptions and for the develop. 
ment of useful methods of research. 

Finally, a fourth and most significant trend js th, 
growing realization on the part of most scholars jy 
the humanities that their respective disciplines , 
fields of study can not be shut off from each other as 
though in compartments. It is generally recognizeg 
that the barriers due to the exigencies of university 
departmentalization, or to the technical difficulties of 
the disciplines, are artificial and must be done away 
with if the humanities are to advance upon a common 
front and in accordance with anything like a genera| 


III 


From this attempt to indicate certain general trends 
we may now pass to the consideration of their infly- 
ence upon the general problems related to the collec. 
tion and presentation of data, the organization of 
agencies and implements of research, and the reeruit- 
ment and distribution of scholarly personnel. 

The data of the humanities, that is, the materials 
upon which research in those fields must be based, 
have been enormously increased. Materials long con- 
cealed have been brought to light; others, long known 
but neglected, are found to have a hitherto unsus- 
pected significance, while still others are being daily 
brought into being by the very processes of human 
existence. Thus excavations in nearly all parts of 
the ancient world and in many regions of the new 
have turned up millions of objects in stone, pottery, 
metal, fabric, wood, basketry, etc., which bear evi- 
dence to the state of human culture in different places 
and at different times. Written documents of all sorts 
have been brought to light, including inscriptions 
on stone, on clay tablets or on bone, and writings on 
papyri and parchment, and these have made it pos- 
sible to reconstruct not only the outline but also many 
details of the history of the civilizations whose re- 
mains are thus recovered. The successors, through 
the centuries, of such materials as those described 
include the codices of the Middle Ages, the earliest 
books produced from type and the subsequent flood 
of printed materials of every conceivable sort. 

To written documents must be added the records 
of artistic activities, such as miniatures, paintings, 
frescoes, mosaics, sculpture and architectural monu- 
ments, and of musical activities, such as scores and 
instruments. And now, in these later times, we have 
photographic records of man in motion and phono- 
graphic recordings of his utterances in speech and 
song. 

In the presence of this constantly increasing 4¢- 
cumulation of data the scholar finds his task of select- 
ing for study and interpretation what is pertinent 
to his inquiry one of almost insurmountable difficulty 
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without extensive preliminary labors of organization, 
classification, inventory and description. 

Such labors result in the formation of museum 
and library collections and in the compilation of 
catalogues, bibliographies, dictionaries, corpora and 
other indispensable aids to the selection and use of 
materials. Sueh a tool, for example, as the great 
Assyro-Babylonian dictionary now under construction 
at the Oriental Institute is designed to assist in recov- 
ering many centuries of some of the earliest civilized 
experience of mankind, and is quite comparable to 
such a scientific instrument as the 200-inch telescope 
now in building, which is to enable us to penetrate a 
few million light-years further into outer space. 
With so much to be done, scholars have a livelier 
realization than ever before of the importance, when 
deciding upon the preparation of implements of re- 
search—whether bibliographies, dictionaries, corpora, 
concordances or other—of selecting those that are 
most urgently needed and from the use of which 
significant results may be expected. 

Not only, however, must scholars provide them- 
selves with the necessary implements—they must also 
train themselves in special techniques and skills and 
resort to special devices. The multiplication and 
refinements of such techniques and skills is character- 
istie of humanistie research of the present day. 
Archeology, for example, with the aid of geology 
and paleontology and geography, has developed a 
technique of excavation by means of surveys, sound- 
ings and trenches that is as different from the crude 
methods of the last century as modern cranial surgery 
is from the trepanning of the Stone Age.. The de- 
ciphering of glyphs, of cuneiform and of all forms 
of ancient inseriptions and writings has made neces- 
sary the skills of glyphology, epigraphy and paleog- 
raphy, while the study of ancient paintings, ceramics, 
medals, coins and other ornamented metals has re- 
sulted in the development of still other skills appro- 
priate to their respective tasks. 

Heavy linguistie demands are also made. In addi- 
tion to the usual Latin and the—unfortunately—less 
usual Greek, and, of course, the Western European 
languages, the humanities require Slavic and Celtic, 
the Semitie languages—especially Arabic—the Indic 
and Iranian languages, and, during the last decade, 
the languages of the Far East—Chinese and J apa- 
nese. Only as a group of workers acquires com- 
petence in one or another of these linguistic domains 
can any original study be carried on in their respec- 
tive fields, 

The objective study of language, as such, com- 
monly designated by the term linguistics, has further 
requirements of its own, involving a thorough knowl- 
edge of phonetics as well as a high degree of ear 
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training with the ability to distinguish the slightest 
variations of tone or pitch. 

The study of ancient texts has necessitated an elab- 
orate technique of textual criticism in order that 
copies of a common text or variations from it may be 
identified and traced to their sources. Only in this 
way can the authenticity of documents, or the lack 
of it, be determined, as well as the extent to which 
the different versions circulated. 


The scholar must also have recourse to many prac- 


tical devices that were unknown or not used until 
recent years. With the aid of chemistry, materials 
may be analyzed, superior layers of paint or ink may 
be removed, revealing the lower strata, ancient writ- 
ings may be restored, while, by means of x-rays, the 
technique of painters in building up their effects of 


color and tone may be discovered. The camera has 


come into general use for the rapid making of aec- 
curate copies of all kinds of documents and is the 
constant companion of the archeologist, historian and 
paleographer. Modern electrical recording apparatus 
makes it possible for the student of linguistics or 
folk-lore or music to collect and preserve for com- 
parative study material of a particularly ephemeral 
sort, while the motion picture camera preserves the 
details of folk dances and ceremonial observances. 
The archeologist now makes his preliminary recon- 
naissance by airplane, by which means he is able to 


pereeive sites or the significant grouping and rela- 


tions of sites and monuments, which he would dis- 
cover only accidentally, or after prolonged exertion, 
by more pedestrian methods. 

In view of the enlarged domain of the humanities 
and of the enormous multiplication of their data, as 
well as of the need for better implementation and for 
the aequirement of special techniques and skills, it is 
not surprising to observe that changes in the organi- 
zation of scholarship are taking place and that new 
agencies are being created in order to deal with prob- 
lems that become increasingly complicated and difti- 
cult. We have already referred to the breaking down 
of the barriers between the different fields, a process 
that is reflected in the tendency towards the federa- 
tion of existing groups, on an international as well 
as on a national scale. Thus, late in the nineteenth 
century the International Association of Academies 
was organized (succeeded after the war by the Inter- 
national Academie Union), while corresponding na- 
tional federations have been set up in many coun- 
tries—in the United States the American Council of 
Learned Societies and the Social Science Research 
Council. This trend toward union is also strikingly 
illustrated by the recent organization in certain Amer- 
ican universities of general divisions of humanities, 
in which the hitherto isolated departments are brought 
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into intimate association and collaboration in under- 
takings of common interest. Other illustrations are 
found in the organization of such societies as the 
Linguistic Society of America, which draws from the 
traditional language groups—classics, romance, Ger- 
manic, Semitic, ete.—as well as from anthropology, 
those who are devoted to the comparative study of 
human speech and to the effort to discover the proc- 
esses of its development. 

Another recently organized society, the Mediaeval 
Academy of America, draws scholars from the fields 
of history, philology and literature, art, philosophy, 
economies, political science and law for the purpose 
of focussing the interests and methods of their respec- 
tive disciplines upon the problems of a single period 
of Western civilization—the Middle Ages. 

Special agencies, to earry on investigations in ecer- 
tain fields or areas, have also been created. The 
Oriental Institute of the University of Chicago is de- 
scribed by its creator and director, Professor Breasted, 
as “essentially an organized endeavor to recover the 
lost story of the rise of man by salvaging the sur- 
viving evidence on a more comprehensive scale than 
has hitherto been possible, and thus, by analysis and 
synthesis, building up an account of human develop- 
ment on a broader basis than has hitherto been avail- 
able.” The Division of Historical Research of the 
Carnegie Institution of Washington has explored for- 
eign depositories of archives and manuscripts for ma- 
terials relating to American history and, more re- 
cently, is engaged in recovering the history of the 
rise of Mayan civilization in Central America. The 
American Schools at Athens, Rome, Baghdad and 
Jerusalem not only conduct investigations in their 
respective areas (the school at Athens being engaged 
in the excavation of the Athenian agora or market- 
place), but also receive and direct the training of 
young scholars. The Byzantine Institute has just 
completed uncovering some of the Christian mosaics 
of Sancta Sophia in Istanbul. The Institute for 
Persian Art and Archaeology is publishing a com- 
prehensive historical account of Persian art, has eol- 
lected materials for a photographic survey of Persian 
Islamie architecture, and, two years ago, organized 
the sensational Exposition of Persian Art in London. 
A Center for Far Eastern Studies is being set up in 
the Library of Congress, and the Harvard-Yenching 
Institute is training students and undertaking re- 
search in the field of sinology. The Folger Shakes- 
peare Library of Washington houses the largest col- 
lection of Shakesperiana ever brought together, and 
has a program of research which includes the prepa- 
ration of a definitive text. This enumeration is by no 
means complete, and includes only American agencies, 
but it serves to illustrate the comprehensive character 
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of humanistic interests and the many directions j, 
which they are active. 
%One of the principal problems of the humanities 
especially in America, is to develop a personnel ade. 
quate in numbers and training for work in all th. 
fields. The difficulty of acquiring the necessary skills, 
such as command of other languages than English an) 
those of Western Europe, and the exigencies of yy}. 
versity instruction with heavy demands in certgjy 
well-known fields (as English and Romance) nj 
lesser or almost negligible demands in others (as 
Greek, Sanskrit, musicology, ete.) subject the reeruit. 
ment of new personnel and the-application of schol. 
arly effort to fields where it is most needed to other 
considerations than the advancement of knowledge. 
Efforts to improve this situation oceupy the atten. 
tion of the humanities at the present time. Fellow. 
ships may help to attract younger scholars into un- 
worked fields; grants in aid of research may help to 
keep them there; effective planning may set on foot 
important activities that will give the exploitation of 
those fields a larger part in the general scheme. 


IV 

To recite the principal activities of present human- 
istic scholarship, or even its most important achieve- 
ments of recent years, is not within the scope of this 
consideration of general trends. Nevertheless, some 
mention should be made of a selected few in order to 
illustrate and give point to this discussion. 

In any such enumeration, the first place should un- 
doubtedly be given to the intensive study of the be- 
ginnings of civilization in the Eastern Hemisphere 
which has resulted in establishing the land bridge be- 
tween the continents of Africa and Eurasia and its 
adjacent areas, as the region where mankind first 
emerged from savagery and from which the impulses 
of civilization radiated westward through the Mediter- 
ranean area and eastward toward India and China. 
Exeavations, with their resulting discoveries of in- 
numerable objects and of vast quantities of written 
materials, have made it possible to reconstruct in con- 
siderable detail and with a high degree of reliability 
the most ancient life of the Near East. Of equal ir- 
terest is the concerted attack now being made upol 
the problem of the rise of civilization in the wester! 
world. Here, again, a land bridge between two ¢on- 
tinents, with the areas at either end, is found to be 
the scene of such beginnings. The forest-buried 


Mayan cities of Yueatan and Honduras are yielding 


an abundance of materials, and far more are still to 
be recovered. The study of these remains promises 
to give us eventually a satisfactory picture of the 
earliest and independent civilization of the Nev 
World. 

The history of the Middle Ages has become the 
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subject of very broad interest and intensive study, in 
the light of which our conception of that period as a 
convenient time of transition from the so-called Dark 
Ages to the Renaissance is undergoing a considerable 
modification, for we are realizing that the Dark Ages 
were not dark, except as our knowledge of them was 
without illumination, and that the Renaissance, except 


on the calendar, is indistinguishable from the Middle 


| Ages themselves. Scholars in this field have found it 


essential to restudy the documents on which our 
knowledge of it is based, not only to test those foun- 
lations but as a means of establishing the processes 
by which tradition, literature, ideas, thought, learning 
and science, were transmitted in constantly changing 
form from generation to generation and from place 
to place. This, in turn, has made necessary a new 
study of the chief vehicles of this transmission of 
culture—Medieval Latin, Arabic and Hebrew. 
Closely related to the study of the Middle Ages is 
the interest taken in searching for the sources of the 


™ ideas that dominated western literature and thought 


in the seventeenth and eighteenth centuries, and in 
tracing the changes in the ideas themselves as they 
influenced and were in turn influenced by the rapidly 
shifting intellectual styles. 

The completion of the great Oxford Dictionary dur- 
ing the last generation has given rise to a marked re- 
vival of interest in the English language. Supple- 
mentary dictionaries of Middle or Chaucerian En- 


; glish, of Early Modern or Tudor English and of 
| American English have been undertaken by Amer- 


ican scholars, who are also devoting much attention 
to variations of dialect spoken in the United States 


and Canada. The American Linguistic Atlas, for 


which a field study of New England speech has been 
completed, will furnish material of interest not only 
to students of dialeet but to historians and sociolo- 
gists, as well. 

Another linguistie subject to which increasing at- 
tention has been given of late years is that of primi- 


tive language. This field is so vast and as yet so little 
worked that no more than a beginning has been made. 


The interest of American scholars has been directed 
largely to the languages of the native Americans, and 


} for nearly a decade sustained and systematic efforts 
have been made to record them for purposes of com- 


parative study. The languages of South America 
have hardly been touched, and it will be many years 
before anything like a comprehensive survey of native 
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American linguistic materials is possible. Such a 
survey is, however, essential to any intensive study of 
native American culture. 

Biography as a form or method of historical re- 
search has received marked attention, partly, at least, 
because of its current popularity, but certainly alse 
beeause of a conviction that the proper study of man- 
kind is man. The most notable American under- 
taking in this field is, of course, the Dictionary of 
American Biography, sponsored by the Council of 
Learned Societies, now well past its half-way mark. 

It is possible only to mention such well-defined in- 
terests as that in contemporary history, which comes 
to the front in an effort to make some diagnosis of 
the eurrent ills of humanity, or that in so-called cul- 
tural history, which represents a reaction from the 
conventional political history of the nineteenth cen- 
tury. One of the most important and significant of 
such interests is that in the history of science, shared 
alike by the scientist and the scholar, as each feels 
the need to understand the historical background of 
the extraordinary advance during the last century in 
scientific research and technology. 

Finally, the American scholar, looking beyond the 
Pacific, is irresistibly attracted by the possibilities of 
research in the history and civilization of the Far 
East. The art, literature, philosophy and learning 
of China and Japan constitute unlimited and almost 
unexplored fields for fruitful work by generations of 
scholars. Diffieult skills and techniques must be ac- 
quired by all who hope to do any original work in 
these most attractive domains of living languages and 
studies, but the reward promises to be well worth 
whatever effort may have to be put forth. 

In concluding this brief review, it is not inappro- 
priate to observe that the scholars whose work lies in 
the fields of the humanities have not shut themselves 
up in an ivory tower in order to carry on their studies 
oblivious to what is going on about them. They are 
aware of the acuteness of the problems that beset hu- 
manity to-day, and desire to contribute to their solu- 
tion. ‘They believe that they have, in troublous times, 
a special duty to minister to the needs of the world, 
but they believe that, foremost among those needs, 
are a true knowledge and a clear understanding of 
the spiritual experience of mankind. To contribute 
to this knowledge and to advance this understanding 
constitute the chief obligations of humanistic scholar- 


ship. 


SCIENTIFIC EVENTS 


The Royal Scottish Geographical Society was founded 
on October 28, 1884, and the first issue of the Scottish 
Geographical Magazine appeared in January, 1885. The 
present issue, therefore, forms the beginning of Volume 
50, and the council has considered the occasion suitable 


JUBILEE OF THE ROYAL SCOTTISH 
GEOGRAPHICAL SOCIETY 


THE Proceedings of the Royal Scottish Geograph- 
leal Society ineludes the following account of the 
history and plans of the society and its journal: 
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for the introduction of certain improvements in the form 
of the magazine. As will be noticed, these imprcevements 
include a more opaque paper, a more legible type, and 
er better presentation of illustrations. It is also intended 
-. oe to issue during the year an enlarged, illustrated jubilee 
ae number, dealing with the history of the society and its 
a founders, and including some original maps. Other ways 
ee of celebrating the occasion are under consideration, and 
ie details will be given in due course. 
Wee The volumes of the magazine already issued represent 
in the main a period of uninterrupted progress. The 
circulation has steadily grown, and this represents an 
increase in the number of the geographically-minded—an 
increase in which this magazine itself may claim to have 
played a part. A more important factor, of course, is 
the position now held by geography, both in the universi- 
ties and in the schools; and in securing this enhanced 
status the influence of the society and of its individual 
members has been important. Of more significance than 
the increase in its circulation is the position which the 
magazine has gained among the geographical publications 
of the world. The range of topics discussed in its pages 
is now much greater than in the early days, and papers 
are submitted to the editor from an ever-widening circle 
of geographers in almost every English-speaking country 
in the world, and in greater numbers than the limits of 
space can accommodate. 

There are, however, two matters for regret, both of 
which are the result of the financial position of the so- 
ciety. The first is that it has not yet become possible 
to return to the monthly issue of pre-war days; here, 
however, some compensation has been made in the in- 
ereased number of pages of the present six issues. The 
second and more serious cause for regret is the impossi- 
bility of publishing maps, other than sketch-maps, to any 
satisfactory extent. Our earlier volumes contained many 
maps which were not only beautiful examples of the car- 
tographer’s art but represented valuable original geo- 
graphical material. The absence of this feature in recent 
~ years is not due to any want of material, certainly not to 
ih any lack of appreciation by the council of the value of 
such material, but wholly to the lack of funds. 

The council has under consideration the possibility of 
forming a special map fund, but all such efforts depend 
i for success upon the support given to the society in its 
aig main object of promoting a scientific interest in geog- 
raphy in all its branches. It is at least a matter for 
legitimate pride that during its half-century of existence 
the society, in addition to its various activities as a 
Scottish society, has been able to secure and maintain 
through its magazine an ever-improving status in the 
world of science. 


oe THE 200-INCH TELESCOPE MIRROR 


ca THE pouring of borosilicate glass for a 200-inch 
ar telescope mirror at a temperature of 2,400 degrees 
ee Fahrenheit took place at the Corning Glass Works on 
March 25. 
The mirror is to take its place in the world’s largest 
telescope being designed for the Carnegie Institution 
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of Washington and the California Institute of Tech. 
nology. It will be set up on an as yet unnanej 
mountain site in California. 

Dr. Walter S. Adams, director of the Mount Wilson 
Observatory, is reported to have said that in Pouring 
the glass two or three of the turret-like pylons ha 


broken loose and floated to the top of the moltey | 


glass. He attributed this to the melting of iron }yj, 
which were supposed to hold the pylons in place, }, 
stated that all the mishap means is that the glass yjjj 
be filled in solidly where there should have been , 
“valley” on the back of the finished casting and this 
will have to be drilled out with sand-blasting app. 
ratus or other equipment. : 

The grinding and polishing of the mirror will take 
place in a special laboratory now under constructioy 
at the California Institute of Technology. This is ex. 
pected to require three full years. The work will bp 
done under conditions of constant temperature, as the 
mirror must be ground to an accuracy of one five 
hundred thousandth of an inch. 

Six thousand persons passed through the foundry 
while the glass was being poured. According to an 
Associated Press despatch, astronomers and scientific 
men who were present included the following: 


Dr. George Ellery. Hale, director of the California In- 
stitute of Technology, where the telescope will be in. 
stalled; Professor William L. Bragg, of England, who 
has been lecturing at Cornell University as an exchange 
professor; Lyman J. Briggs, director of the U. 8S. Bureau 
of Standards; Walter 8S. Adams, director of the Mount 
Wilson Observatory, Pasadena; Dr. Warren Weaver, of 
the Rockefeller Foundation, New York City; Dr. ©. 4 
Chant, director of the Dunlap Observatory, Toronto; Dr. 
Max Mason, president of the Rockefeller Foundatios, 
New York City; Dr. C. E. K. Mees, direetor of resear¢l, 
Eastman Kodak Company, Rochester, New York; ):. 
Arthur L. Day, director of geophysical laboratories of 
Carnegie Institution, Washington, D. C.; Dr. Clyde Fisher, 
curator astronomical section, Museum of Natural H's 
tory, New York City; Gustavus Wynne Cook, of Phils 
delphia, amateur astronomer; H. J. Lulcheo Stark, chair 
man of the observatory council of the University of 
Texas, for which the Corning Glass Works is now anneal 
ing an eighty-one-inch disk; Otto Struve, director of the 
Yerkes Observatory of Chicago and the MacDonald 0b 
servatory of the University of Texas; Dr. John Alle, 
professor of astronomy at Colgate University; Dr. V. 
B. Rayton, research expert of the Bausch and Lomb 0p 
tical Company of Rochester, and William Bausch ; Georg 
A. Davis, Jr., of the Buffalo Astronomical Society; Pro: 
fessor 8S. L. Boothroyd, of Cornell University; Dr. John 
E. Merrill, Buffalo Museum of Science; James Stokley 
associate director of astronomy, Franklin Institute, Phila 
delphia; J. W. Fecker, of Pittsburgh, and Charles J. 
Stillwell, of Cleveland, representing the disk grinders, and 
Dr. Frank B. Jewett, director of research for the Am 
ican Telephone and Telegraph Company. 
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PRINCETON EXPEDITION TO CANADA 


The Princeton Alumni Weekly announces plans for 
a tour of Canada by college students in the Pullman 
car “Princeton,” which has been used for the last 
eight years in university geological expeditions. 

The project is sponsored jointly by two divisions 
of Princeton University—the School of Public Affairs 
and the Summer School of Geology and Natural Re- 
sources. Princeton faeulty members conducting the 
party will be Richard M. Field, associate professor 
of geology; Leslie T. Fournier, assistant professor of 
economics, and Erling Dorf, assistant professor of 
geology. Professor H. A. Innes, of the department 
of economies at the University of Toronto, has been 
selected by the president of that university to join 
the party in Canada and to act as one of the leaders. 

Exact details of the itinerary have not yet been 
determined, but the trip will probably extend through 
Ontario and the western provinces. The car will leave 
Princeton on August 1 and will return a month later. 
The party ,will number about thirty. 

Four scholarships will be provided, two by the 
School of Public Affairs and two by the Summer 
School of Geology. Other students making the trip 


_ will pay their own expenses, about $450. The course 


is open to aceredited students of Princeton or other 
institutions who are properly grounded in polities, 
economies or geology, who have good scholastic rec- 
ords and who have “a definite and suitable intellec- 
al purpose in wishing to make the trip.” 

An important feature of the trip will be the oppor- 
tunity for frequent meetings and discussion with 
Canadian citizens. In a statement made by President 
Dodds, he says: 


The enterprise is being Ymdertaken in the conviction 
that many of the problems which confront the United 
States in the politico-economie field, such as problems of 
natural resources, of agriculture, of land and water trans- 
portation, and of labor, can not be well understood with- 
out knowledge of similar situations in Canada, or brought 
to a good.solution without an exchange of information 
and ideas and general cooperation between the two coun- 
tries. The need has long been apparent, but it is espe- 
cially emphasized at this time when economic stress is 
imposing upon governments everywhere the necessity for 
more careful planning. It is necessary that citizens of 
the United States should become more fully acquainted 
with the progress which has been made in Canada and it 
18 Important that citizens of both countries should meet 
and discuss their mutual interests informally and without 
political implication. 


The following list of possible subjects is suggested: 


Geological Problems—Ground water and surface water 
a of North America. Soil distribution and classi- 
cation; forestation, erosion and flood control. Special- 


SCIENCE 287 


use coals in North American energy resources. Known 
oceurrence and prospective reserves in North America of 
petroleum, natural gas, asphalts, bitumens, tar sands, 
other non-metallics and metallics. Gold. National parks 
and monuments. Earthquake problems. 

Politico-Economic Problems—St. Lawrence Waterway 
project. Money and currency policy in the two coun- 
tries; foreign exchange relations. U. S. investments in 
Canada, and vice versa. Canada’s minerals and their 
implications. Control of raw materials in Canada. Ca- 
nadian governmental policy with respect to exploration 
for and exploitation of minerals. Ownership and contro! 
of the power industry in Canada. Government vs. private 
ownership of Canadian railways. Canadian methods of 
unemployment relief. Canadian methods of taxation— 
federal, provincial and local (single tax). Agricultural 
eredit. Government subsidies. Branch banking. Can- 
ada’s position in the world wheat markets. Canada’s anti- 
trust policy. Canada’s balance of trade. 


STUDENT SCIENTIFIC CONFERENCE AT 
SMITH COLLEGE 

THE fifth annual meeting of the Connecticut Valley 
Student Seientifie Conference will be held at Smith 
College on Saturday, April 14. 

The conference is a student project undertaken by 
the students for the purpose of exchanging ideas and 
knowledge of scientific value, and is modeled after the 
American Association for the Advancement of Science. 
The guest speaker, Dr. Allan Winter Rowe, director 
of research at the Evans Memorial Hospital in Bos- 
ton, will address the group in the morning on “Endo- 
crine Influences in Growth and Development.” With 
this exception, the whole program is in the hands of 
the students. One hour in the morning from 12 to 1 
o’clock will be devoted to talks of 10 to 20 minutes 
given by the students in the different scientific fields 
ranging from biology, physics and psychology to home 
economics. Following a buffet luncheon, three hours 
in the afternoon, from 2 to 5 o’clock, will be devoted 
to further talks and demonstrations, thus giving the 
students plenty of time to visit the laboratories. The 
afternoon program will be concluded with a tea-dance, 
open to members of the conference. 

The registration of students at last year’s meeting 
at Wesleyan University numbered 562. Representa- 
tives are expected from the following colleges: Am- 
herst, Connecticut, Connecticut State, Dartmouth, 
Massachusetts State, Mt. Holyoke, Smith, Springfield 
and Wesleyan University. 


RESEARCH CONFERENCE ON SPECTROS- 
COPY AND ITS APPLICATIONS 

Owi1ne to the success of the Conference on Spec- 

troscopy held at the Massachusetts Institute of Tech- 

nology last summer, which was attended by over 100 

scientific men from America and abroad, it has been 

decided to hold a second conference this year. In ad- 
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dition to the fields covered previously, special em- 
phasis is to be laid on applications of the spectro- 
seope to investigations in biology and medicine. It 
is believed by those sponsoring the conference that 
the rapid strides being made in certain fields through 
the use of the spectroscope, and the growing certainty 
of important borderline investigations which will be 
developed in inereasing number when knowledge of 
the power of spectroscopic methods of analysis be- 
comes more wide-spread, insure the success of any 
meeting held for the discussion of such topies. The 
object of the conference is to promote understanding 
and cooperation between spectroscopists and investi- 
gators in fields in which the spectroscope is useful, 
and it is expected that the papers and discussions to 
be presented will be prepared with this in mind, and 
will be of general interest. 

A program of papers and discussions is being pre- 
pared among others on the following topics: 


‘*Absorption Spectrophotometry: Application of Ab- 
sorption Measurements to Analysis of Organic and In- 
organic Substances and to the Diagnosis and Treatment 
of Disease.’’ 

‘‘Analysis by the Emission Spectrum: Determination 
of Métallic and Other Atomic and Molecular Constitu- 
ents of Samples by Study of Their Emission Spectrum, 
with Special Emphasis on Quantitative Analysis.’’ 

‘The Biological and Chemical Effects of Spectral 
Radiation. ’’ 

‘*Spectroscopy of the Ultra-violet and Infra-red.’’ 

‘*Analysis of Spectra, and Measurement of Wave- 
length.’’ 


It is anticipated that the earlier sessions of the 
week will be of especial interest to biologists, medical 
research workers and chemists. The main emphasis 


- will then shift to subjects of chief interest to the in- 


dustrialist and engineer, the geologist and the metal- 
lurgist. The latter part of the week will be devoted 
to the more theoretical problems of the spectroscopist. 
The meetings will be open to any one interested and 
copies of the detailed program will be sent on request. 

The institute is also announcing a special program 
of summer courses on “Spectroscopy and its Applica- 
tions” to be given during the six weeks preceding the 
conference, which will deal primarily with applica- 
tions of spectroscopy to biology, chemistry, geology, 
metallurgy and mineralogy. Arrangements are being 
made so that thesis students in other institutions who 
are working in these fields on problems, portions of 
which would be facilitated by the use of spectroscopic 
technique, may carry on this part of the work at the 
laboratories of the institute during the early summer. 
Further information can be obtained from Professor 
G. R. Harrison, of the department of physies. 
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THE TORONTO MEETING OF THE Amep. 
ICAN ASSOCIATION OF MUSEUMs 


THE Toronto meeting of the American Association 
of Museums will be held for three days beginning oy 
May 30. According to The Museum News, the Britis) 
Museums Association has named a strong delegation, 
inclyding officers of the association and represents. 
tives of the British Museum and several provineia| 
museums. There will be many delegates from (). 
nadian museums, and a new record attendance fron 
the United States is indicated by the nearness of 1p. 
ronto to our own middle-western and eastern cities, 

The delegation from overseas is to be as follows: 
J. W. Baggaley, Museum and Art Gallery, Sheffield, 
Marian Frost, Museum and Art Gallery, Worthing. 
S. F. Markham, Empire secretary of the Museums 
Association; H. W. Maxwell, Museum and Art Gal. 
lery, Bristol; W. A. Smalleombe, Museum and Art 
Gallery, Reading; W. E. Swinton, British Museu 
(Natural History), London; E. W. Wignall, secretary 
of the Museums Association. 

Plans being made for the stay in Toronto of those 
attending the meeting will give opportunity for eco- 
nomical hotel arrangements. Expenses of travel to 
the meeting will also be moderate this year. The rail- 
road fare to Toronto from New York City is only $2 
more than the fare to Buffalo, and the fare from Chi- 
cago to Toronto is about half of that from Chicago to 
New York or Philadelphia. Summer railroad rates 
will be in effect at the time of the meeting, with round- 
trip rates almost as low as winter one-way rates. 


RECENT DEATHS 


Masor GENERAL Georce O. Squier, U. S. A. (re- 
tired), chief signal officer of the Army, from 1916 
to 1918 in charge of the Army air service, died on 
March 24. He was sixty-nine years old. 


Dr. Henry W. UnpERwooD, JR., assistant professor 
of chemistry at the Massachusetts Institute of Tech 
nology, died on March 20. He was thirty-eight years 
old, and had been a member of the staff since 19°. 


Epwarp H. Farrieton, professor of dairy hus 
bandry at the University of Wisconsin from 1894 to 
1927, when he retired with the title of professor 
emeritus, died on March 22 at the age of seventy: 


_ three years. 


Dr. Joun M. Poor, professor of astronomy # 
Dartmouth College, has died at the age of sixty-three 
years. 


Tue death is announced in his eighty-third yea 
of Ruthven Deane, of Chicago, known for his wor 
in ornithology. 
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SCIENTIFIC NOTES AND NEWS 


ProressoR JOHN J, ABEL, of the Johns Hopkins 
University, has been elected an honorary member of 
the Society of Therapeutics at Paris. 


Dr. Francis CARTER Woop, director of the Insti- 
tute for Cancer Research at Columbia University, has 
heen elected an honorary member of the Norwegian 
Society for Medical Radiology. 


Dr. FrepericK J. WULLING, dean of the College of 
Pharmacy of the University of Minnesota, celebrated 
on Mareh 10 the completion of fifty years’ service to 
education and to pharmacy. A bibliography of his 
publications is being compiled by the university. 


A portrait of Dr. Horace N. Mateer, since 1886 
professor of biology at the College of Wooster, was 
recently hung in the library. The picture was painted 
by Merton Grenhagen, of Wisconsin. 


Tue State of New Jersey officially welcomed Dr. 
and Mrs. Albert Einstein as residents at a reception 
and concert on the afternoon of March 25 and at a 
formal dinner in the evening. Governor A. Harry 
Moore was the principal speaker, welcoming Dr. Ein- 
stein “as a eitizen of the world.” Both the recep- 
tion and the dinner were for the purpose of raising 
money to settle German Jews in Palestine. 


Proressor GILBERT N. Lewis has been appointed 
George Fisher Baker non-resident lecturer in chem- 
istry at Cornell University for the summer session, 
from July 9 to August 17. The topics of his lec- 
tures are as follows: Isotopes—An account of the dis- 
covery of isotopic forms of an element; a study of 
the differences in properties of isotopic forms as 
determined by experiment and predicted by theory; 
theory and practise of isotopic separation. 


Dr. W. L. Howarp, of the branch of the College 
of Agriculture of the University of California at 
Davis, has been awarded the Croix de Chevalier du 
Mérite agricole by the minister of agriculture of 
the French government. The award is in recognition 
of work done by Dr. Howard in diagnosing and 
recomme. ling methods of prevention of oak root 
fungus in the walnut groves of France. 


Proressok Herpert Hopss, head of the 
department of geology of the University of Michigan 
since 1906, will retire at the close of the summer ses- 
sion after serving for twenty-eight years. Dr. Hobbs 
reaches the retiring age of seventy years on July 2. 
He may continue to give a course in glacial geology. 


Proressor 8. W. Hunton, who for fifty-one years 
has been head of the department of mathematics at 
Mount Allison University, Sackville, N. B., will retire 
at the close of the present academic year. 


Dr. Lee A. DuBrings, assistant professor of phys- 
ies at Washington University, St. Louis, has been ap- 
pointed professor of physics at the University of 
Rochester. 


Recent changes at the University and Bellevue 
Hospital Medical College, New York City, include: 


‘Maurice Brodie, from instructor in bacteriology to 


assistant professor of bacteriology; Frank W. CoTui, 
from clinical professor of surgery to associate pro- 
fessor of experimental surgery; Charles G. Darling- 
ton, from assistant professor of pathology to lecturer 
on dental pathology; Julius A. Klosterman, from as- 
sistant professor of bacteriology to associate professor 
of bacteriology. 


Proressor OTrriep Foerster has been placed at 
the head of a new institute for neurologic research at 
the University of Breslau. The erection of the build- 
ing was made possible by a gift of $50,000 from 
friends and students in America. The institute has 
a department of physiology and a department of cere- 
bral anatomy and histology. 


FranK L. DuMonp has recently been appointed 
director of the Kent Scientific Museum at Grand 
Rapids, Mich. He has been acting director for the 
last two years. 


Dr. W. H. Pierre, associate professor of agronomy 
in the College of Agriculture at the University of 
West Virginia, is aiding in directing the project that 
is endeavoring to control sheet erosion in the water- 
shed of the Little Kanawha River in Wirt and Roane 
Counties, West Virginia. This is one of the ten soil 
erosion control projects which are being conducted 
throughout the country. 


Dr. Exiorr P. Josxin, clinical professor of medi- 
cine at the Harvard Medical School, gave a clinic on 
diabetes on February 14, before the students and 
faculty of the Vanderbilt School of Medicine. Dr. 
Joseph F. McCarthy, professor of urology at Colum- 
bia University, held a clinie on March 6. 


Dr. Atonzo Tayior, of Stanford University, re- 
turned recently from a six weeks’ stay in Argentina, 
where he was engaged in a study of the wheat situ- 
ation. 


Dr. Water H. Brown, professor of hygiene at 
Stanford University, expects to leave shortly for a 
trip around the world during which he will make a 
study of municipal hygiene. 


Dr. JEAN Durrenoy has returned to France after 
having spent fourteen months in the laboratory of 
plant physiology of the California Citrus Experi- 
ment Station. During his stay in America, Dr. 
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Dufrenoy represented France at the June, 1933, 
meeting of the American Association for the Ad- 
vancement of Science at the Century of Progress 
Exposition. He is returning to his position as di- 
rector of the Southwest Station for Plant Pathology 
at Bordeaux. 


Epwin B. Newron, of the chemical research staff 
of the B. F. Goodrich Company, expects to leave 


shortly for Singapore to engage in studies of latex” 


and crude rubber preparation in the Far East. 


Dr. GonzALES MERINO, chief entomologist and plant 
quarantine ‘officer of the Philippine Islands, is on a 
trip around the world to visit various entomological 
research institutions. 


Dr. JoHN WisHart, of the School of Agriculture 
at the University of Cambridge, plans to visit the 
United States in July and August, on his way to 
China, where he will lecture and advise regarding 
experimental plant breeding at the University of 
Nanking. 

Dr. Esmonp R. Lone, director, Henry Phipps In- 
stitute, University of Pennsylvania, who sailed for 
Puerto Rico on February 22, will give a series of 
lectures at the School of Tropical Medicine. He will 
also join in a tuberculin survey started in February 
in two of the important industries of the island— 
needle workers and tobacco strippers. 


Tue last Fenton Foundation lecture of the 1933- 
1934 series at the University of Buffalo was delivered 
on March 16, by Professor George B. Pegram, of 
Columbia University. His subject was “Modern Al- 
chemy.” Dr. Pegram spoke before the Sigma Xi 
Club on the following day on “Some New Develop- 
ments in Nuclear Physics.” 


Dr. Hueu 8S. Taytor, David B. Jones professor of 
chemistry at Princeton University, gave a series of 
lectures during March at the Wagner Free Institute 
of Seience on “Chemistry and Industrial Progress as 
Exemplified in the Study of Hydrogen and Oxygen.” 


Tue William Potter Memorial Lecture of Jefferson 
Medical College was delivered by Dr. Charles R. 
Stockard, professor of anatomy, Cornell University 
Medical College, New York, on Mareh 1. His subject 
was “The Genetic Basis and the Internal Seeretions 
in Growth Types and Body Form.” 


Dr. Dovetas JOHNSON, professor of physiography 
at Columbia University, delivered a course of lectures 
at the Rice Institute, Houston, Texas, from March 13 
to 16, on the “Evolution of the Grand Canyon Dis- 
trict,” “Scenery of the Atlantic Shoreline” and “A 
Physiographic Traverse of the United States.” While 
in Houston he also addressed a luncheon gathering 
of the Houston Geological Society on “Recent Geo- 
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morphic Researches in the Yellowstone Park-Big 
Horn Basin Region” and delivered the annual ~ 
Beta Kappa address at Rice Institute, on the subject 
“Muddy Thinking.” 


Dr. CHarves N. Frey, director of the Fleischman, 
Laboratories, read a paper on March 2 on “Son, 
Modern Fermentation Processes and their Applica. 
tion” at the meeting of the Lehigh Valley Sectio, 
of the American Chemical Society held in the Chang. 
ler Chemical Laboratory of Lehigh University. 


THE International Geographical Congress wil] be 
held in Warsaw, Poland, from August 23 to 31, under 
the presidency of Dr. Isaiah Bowman. 


THE twenty-second annual meeting of the Eugenics 
Research Association will be held at the American 
Museum of Natural History in New York City on Sat. 
urday, June 2, at 10 a. mM. The board suggests that 
the 1934 meeting give special emphasis to researches 
on race integrity. It will, however, be appropriate 
to report any first-hand studies in the field of eugenics 
which have been carried out during the year. 


THE Eleventh Colloid Symposium will be held at the 
University of Wisconsin, from June 14 to 16. Origi- 
nally scheduled for last year but postponed because 
of economic conditions then prevalent, this meeting of 
the symposium will in a sense mark the tenth anniver- 
sary of its founding. Professor Harry B. Weiser, 
of Rice Institute, Houston, Texas, is in charge of the 
program of papers to be presented, and Professor J. 
H. Mathews, of the University of Wisconsin, who was 
responsible for the first symposium, held in Madison 
in June, 1923, is general chairman in charge of local 
arrangements. 


A CONVENTION of the college and high-school teach- 
ers of biology of Maryland, said to be the first ever 
held in the state, met at Western Maryland College 
on March 17. The subject before the conference was 
“A Decade of Progress in General Biology,” and 
papers were presented as follows: Summarizing the 
recent advances in the knowledge of amoeba, Pro- 
fessor S. O. Mast, the Johns Hopkins University; 
diatoms, P. S. Conger, Carnegie Institution; the blue 
erab, Professor R. V. Truitt, University of Maryland; 
genetics, Professor R. E. Cleland, Goucher College, 
and economic entomology, Professor E. N. Cory, Uni- 
versity of Maryland. Various matters of practical 
concern to teachers were also discussed, such as in- 
proved equipment and aims and problems of the ir- 
troductory biology course. Professor W. H. Longley, 
Goucher College, gave the evening lecture, using 4 
his subject “Mere Natural History.” The convention 
was sponsored by Western Maryland College’s chap- 
ter of Beta Beta Beta, Professor L. M. Bertholf, 
counselor. The seventy-five delegates present voted 
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to hold a similar convention next year, and accepted 
the invitation of the Maryland Academy of Sciences 
to convene in its building in Baltimore. 


Tue University of Wisconsin will receive $400,000 
for the establishment of a cancer research center from 
the estate of the late Jennie Bowman, of Wisconsin 
Dells. The entire amount is expected to become 
available in the autumn. 

Tue residue of the estate of the late Charles H. 
Morse, of New York City, is left to Wesleyan Uni- 
versity to establish a fund in memory of his mother 
to be known as the Persis C. Thorndike Fund. The 
fund is expected to be in excess of a million dollars. 


Mrs. M. Tueresa B. Hopxins, daughter-in-law of 
Mark Hopkins, formerly president of Williams Col- 
lege, has given an estate of 1,800 acres to the college 
as a memorial to her husband. Situated in the north- 
east hill section of the town, the estate includes the 
Hopkins residence and several other buildings. It is 
assessed at about $100,000. 


A cirt of $80,000 to establish and maintain a psy- 
chiatric unit at the Massachusetts General Hospital, to 
be operated in conjunction with the Harvard Medical 
School, has been made by the Rockefeller Foundation. 
The unit will be under the direction of Dr. Stanley 
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Cobb, professor of neuropathology at the university. 
Dr. Tracy Jackson Putnam, assistant professor of 
neurological surgery, has been appointed the first 
ineumbent of a newly established chair of neurology. 
He is also in charge of the neurological unit at the 
hospital. There will be close cooperation between the 
Massachusetts General Hospital and the recently or- 
ganized McLean Hospital in Waverley, Mass., where 
the most difficult brain and nerve cases are now 
treated. At the Boston Psychopathic Hospital Har- 
vard investigators and teachers have long been study- 
ing mental diseases under the guidance of Professor 
C. Macfie Campbell. To his department there will 
now be added clinics to supply important incipient 
eases. Of the $80,000 given by the Rockefeller Foun- 
dation, which is to finance the first year’s work, $42,- 
000 goes to the Harvard Medical School for the ex- 
penses of carrying out the psychiatric work and $38,- 
000 is given to the Massachusetts General Hospital. 
The project will be started next September. 


THE department of physiology and pharmacology 
of the University of Nebraska has received a grant of 
$1,800 from the Frederick Stearns Company for in- 
vestigation under the direction of Drs. A. Ross Me- 
Intyre, professor of pharmacology, and Ernest L. 
MaeQuiddy, of the department of internal medicine. 


DISCUSSION 


DEFINITIONS OF THE MATHEMATICAL 
TERM GROUP 

THE term “group” with an apparently technical 
mathematical meaning appears in the literature of 
various scientifie subjects and hence it may be note- 
worthy that those who now seek a satisfactory defini- 
tion thereof are apt to encounter unexpected difficul- 
ties even in some of the most frequently consulted 
mathematical works of reference. A brief considera- 
tion of some of these difficulties may be of interest 
not only to those who have been perturbed by them 
but also to others who wish to clarify their concep- 
tions as regards terms which are said to play an in- 
creasingly important role in the development of 
mathematies. The mathematical literature has been 
greatly enriched during recent decades by the publica- 
tion of several special mathematical encyclopedias. 
While no sueh work has yet appeared in the English 
language each of the three other principal mathe- 
matical languages of the world, viz., German, French 
and Italian, embodies now at least the beginnings of 
i a work under the following titles respectively : 
Encyklopidie der Mathematischen Wissenschaften,” 
1898-, “Eneyelopédie des Sciences Mathématiques,” 


" “Enciclopedia delle Matematiche Elementari,” 


While each of these works contains at least one 
explicit definition of the technical term group none 
of these definitions is entirely satisfactory as regards 
the use of this term when the number of the elements 
is not restricted, as may be seen from what follows: 
The definition which appears on page 218, volume 1, 
of the first of these encyclopedias implies not only 
that the infinite system of the natural numbers 1, 2, 
3, .. . constitutes a group as regards multiplication, 
and hence that the inverse of an operator of a given 
group does not necessarily appear therein, but also 
that the infinite system of the natural numbers which 
exceed an arbitrary given one of them constitutes a 
group with respect to the same operation, and hence 
that a group does not necessarily involve the identity. 
On page 652 of the same volume the term closed 
group is used with a still wider meaning. Even those 
who are only slightly acquainted with the literature 
of this subject realize that it is often assumed that a 
given group contains both the inverse of each of its 
operators and also the identity operator. In fact, 
these assumptions are sometimes explicitly embodied 
in definitions of the technical term group. 

In the third and most recent of the three encyclo- 
pedias noted above it is explicitly stated that the 
natural numbers constitute a group when they are 
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combined by multiplication, volume 1, part 2 (1932), 
page 43. Similar statements appear in many other 
places. Some writers have employed the term semi- 
group for such a set of elements, but it is questionable 
whether it is desirable to establish a neutral zone 
between the elements which constitute a group with 
respect to a given definite operation and those which 
do not have this property. A much wider neutral 
zone than that suggested by the term semi-group has 
been advocated by various recent writers who em- 
ployed the expression a set of elements having “the 
group property” whenever these elements satisfy the 
condition that every two of them can be combined 
and that the result of this combination is an element 
of the set. Nothing seems to have been gained thus 
far by the efforts to establish a kind of neutral zone 
between groups and non-groups. In fact, the difficul- 
ties have been only inereased thereby since the num- 
ber of the boundaries to be observed has thus been 
enlarged with too much vagueness as regards the ter- 
ritory outside the definite group area. 

A set of elements which have “the group property” 
as explained in the preceding paragraph is explicitly 
defined as a group in volume 2, page 243, of the sec- 
ond encyclopedia noted above. In view of the emi- 
nence of this authority it seems almost futile to 
register here an objection to this use of the technical 
term group. It is, however, obvious that in the 
present state of mathematical knowledge it is impos- 
sible to develop an extensive theory as regards such 
a general concept. Few, if any, of the body of more 
than five hundred theorems which have been devel- 
oped under the heading of group theory apply to 
such a general conception of the technical term group. 
Notwithstanding the diversity of definitions to which 
we have referred it should be emphasized that the 
theory of groups involving a finite number of ele- 
ments has encountered few difficulties as a result of 
differences in definitions since this theory has always 
been based on known properties of permutation 
groups involving a finite number of letters. One of 
the simplest and most useful definitions of the tech- 
nical term group, which applies to all groups, is as 
follows: A set of distinet elements obeying the asso- 
ciative law when they are combined constitutes a 
group provided it satisfies the condition that if two 
of the symbols of the equation zy =z are replaced by 
the same or by different elements of the set the result- 
ing equation has one and only one solution therein. 

If such an elementary definition of the technical 
term group would be universally adopted it would 
greatly simplify the literature relating to this subject. 
On the other hand, it is clear that progress is more 
important than simplicity whenever these can not be 
combined. As long as experimenting with other 
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definitions seems to lead to important results such 
experimentation should be encouraged. The sony 
of the definitions of the technical term abstract group 
is the use of the term group in regard to conerete 
elements which obey laws that were not explicitj, 
formulated at the time. The earliest definitions yo, 
therefore much simpler than those which aimed ;, 
embody these laws and to serve as a foundation of ») 
abstract theory of the subject. Naturally the olde 
definitions were often adopted later, especially jy 
those who made only infrequent use of the subject 
and failed to familiarize themselves with the mor 
recent advances. Mathematicians are a heterogeneoy 
class of people whose achievements are due to diffe. 
ent types of abilities, and who sometimes capitaliz 
their success in certain directions to speak on subjects 


which they have not mastered. These facts may help | 


to explain the confusion which now exists in the 
literature as regards the definition of the technica 
term grou) and which the present note aims to 
alleviate. 


G. A. Mitur 
UNIVERSITY oF ILLINOIS 


A NAME FOR BIO-HYDRAULIC ACTIVITIES 

THE volume of literature concerning water ani 
solutions in living tissues is constantly growing, and 
many investigators are becoming inereasingly inter- 
ested in the amount, state and relatively constant 
ratio of water and dissolved salts concerned in bic- 
logical structures and life processes. 

Without doubt, most of us would be glad to find 
a suitable and all-inclusive term to designate the 
recognized group of phenomena related to the regu- 
lation of water and mineral salts (solutes in general, 
perhaps) in living protoplasm. Those of us who are 
interested particularly in marine and other aquatic 
organisms and their maintenance of equilibrium 
against media of different osmotic value are perhaps 
more directly concerned, though certainly not neces- 
sarily so. 

Let us consider such physiological functions as the 
absorption of solutions by the gills or alimentary 
tracts of animals, or by the body integumert and 
other tissues of plants and animals, the exeretion of 
fluid wastes by kidney or body integument, the ascen! 
and transpiration of water in plants and the mair- 
tenance of a biologically necessary colloidal state 1 


_ normal protoplasm. Those who investigate the chem! 


eal aspects of any of these processes are concerned 
with such studies as endosmosis, exosmosis, capillar- 
ity, imbibition, syneresis, hydrophilia (or the “bind- 
ing” of water), membrane hydrolysis, the Donna! 
effect, sol-gel equilibria, the stabilization or coagul*- 
tion of biocolloids by electrolytes or other solutes and 
kindred basic phenomena. 
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A term selected as a name for the essential aqueous 
changes brought about in an organism by the coopera- 
tion of any of these hydraulic forces should be simple, 
direct in meaning and preferably homogeneous with 
respect to the language of its origin. I am suggesting 
the word hydrosyntaxis (or hydrosyntaxy) to signify 
the sum total of those functions within the organism 
that are immediately operative in bringing about and 
maintaining the delicate water balance between pro- 
toplasm and its external environment. 

The Greek word téwp (water) or ‘pa (akin to 
water) signifies not only pure water, but the aqueous 
bodies of river, lake or ocean water, as well as any 
of the biological fluids. Therefore, since the aqueous 
changes between living organisms and their environ- 
ment and similar changes in simple synthetic models 
take place with water playing the major and indis- 
pensable réle, the all-inclusive prefix “hydro-” would 


F seem to be justified. The suffix “syntaxis,” derived 


directly from the Greek ovvrafis (adjustment, regula- 
tion, or arrangement), is perhaps the most fitting 
term to be used in naming the situation. 

Should we select a suffix to mean “transfer,” “trans- 
portation” or “exchange,” the emphasis of the concept 


' might be laid upon the experimental means of measur- 


ing an aspect of the more fundamental function of the 
organism. Similarly, terms signifying such phe- 
nomena as sorption, seeretion, hydrophilia, ete., would 


f present merely a part of the picture of hydraulic 


activity within the organism. The suffix “syntaxis” is 


B therefore suggested as being of the broadest signifi- 


cance for the group of complex phenomena involved. 

Regarding the prefix, several alternate terms have 
suggested themselves, but each has a specific fault 
that makes its recommendation questionable. Thus, 
“humoro-,” although from a good Latin word, seems 
cumbersome, antiquated and not without a degree of 
ambiguity. “Hemo-” and “sero-” have a manifest 


f) narrowness in connotation. I was tempted to recom- 
s mend “plasmo-” as a fitting prefix, but was reminded 


that it, like “sero-,” has also come to connote the 
blood-plasma specifically, in medico-chemical parlance. 
The terms “osmosyntaxis” (unless this be interpreted 


» ‘© signify something to do with the sense of smell, 


from the Greek osu9) or “halosyntaxis” provide a 
description of a considerable part of an organism’s 
body-fluid regulation, but do not present the entire 
picture, as would the more general term “hydrosyn- 


: taxis,” the meaning of which includes osmotic ad- 


justment as well as phenomena such as imbibition, 


| Syneresis and others. 


_ Some single, relatively simple term denoting the 
ntra-somatie, cooperative manifestation of these com- 
plex water activities should, besides being convenient, 
serve to keep in the minds of investigators the several 
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components of which the water and salt balance of an 
organism is the integrated expression. 
Further remarks or communications on this subject 
will be useful. 
: Dents L. Fox 
Scripps INSTITUTION 
La JOLLA, CALIF. 


ANTECEDENT LIGHTNING PROTECTION 


THE most interesting discussion by Dr. Whitehead 
and Dr. Lloyd’ concerning the ability of a lightning 
rod to reduce the danger from lightning by gently 
discharging the lightning cloud or, what is the same 
thing, reducing the potential gradient above the light- 
ning rod, has been carried forward on qualitative 
rather than quantitative lines. This tends somewhat 
to obscure their essential agreement on principle, for 
both state that there may be gentle discharge from 
the point of a lightning rod, although the amount of 
such discharge is called in question. 

It is not surprising that a quantitative discussion of 
lightning should be avoided, for there are few elec- 
trieal phenomena so little amenable to quantitative 
treatment, but an estimate of the order of magnitude 
of the dimensions involved might somewhat clarify 
the point at issue.” * 

A vigorous corona discharge from a pointed elec- 
trode may represent a flow into the air of 1 milli- 
ampere of current; such a discharge would be bril- 
liant at night, and under favorable circumstances 
could be seen in the daytime. It would require a 
powerful electric field, many times that required to 
initiate discharge. A weaker electric field of only 
twice the corona-forming gradient would result in 
discharge from the end of a 1 mm diameter wire of 
a current of the order of 10-5 amperes; such a dis- 
charge would be visible on a dark night. 

In the electric field that accompanies lightning, the 
released charge would be swept away from the light- 
ning rod, toward the lightning cloud, at a rate that 
might approximate 1,000 meters per second. The free 
charge in space above the rod would be between 10-§ 
and 10-* coulombs, depending on the vigor of the 
discharge. This is enough to distinetly alter the elec- 
trie field near the tip of the rod, but its effect as one 
approaches the cloud would be vanishingly small. If 
the potential difference between cloud and ground is 
maintained constant, the influence of space-charge 
issuing from a rod will be to increase the potential 
gradient at the cloud directly above the rod and to 
lessen the gradient in the immediate vicinity of the 

1ScrENCE, December 1, 1933, December 29, 1933, Feb- 
ruary 23, 1934. 

. S. Townsend, ‘‘ Electricity in Gases,’’ Oxford Univ. 


8 F. W. Peek, ‘‘ Dielectric Phenomena in High Voltage 
Engineering,’’ McGraw-Hill. 
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tip of the rod, and if any practical effect is noticeable 
it will presumably be to inerease the probability of 
lightning strokes in the general neighborhood of the 
lightning rod, while tending to shield the rod itself 
from receiving the stroke. 

But the cloud potential will not remain constant, 
for electric charge escaping from ground by means 
of the corona discharge on a lightning rod will travel 
toward the cloud and will thereby decrease the cloud’s 
potential. It is in this effect that one may look for 
the advantage of the quiet discharge. What data 
there are available indicate that a powerful lightning 
stroke represents a discharge of more than half a 
coulomb. A point releasing current into the air at 
the rate of one milliampere would neutralize 10 per 
cent. of the cloud’s charge in about a minute, while 
a point carrying 10-° amperes would require 100 
minutes to release the same charge. Many points 
would unquestionably be more effective than one 
point, but too little is known about lightning to deter- 
mine the area of ground surface in which to count 
the number of points. 

Nor can one predict how rapidly the charge of 
lightning clouds increases, how rapidly the clouds 
blow by, nor therefore how much time is available for 
a lightning rod to discharge a cloud. But under the 
most favorable circumstances it is not likely that a 
discharge of 10-5 amperes could be of much practical 
use, even though many points were discharging at 
this rate. On the other hand, a few points each 
discharging a milliampere might sometimes be a 
valuable protection. 

So the problem becomes one of observation by 
those located in regions favored by lightning. Is 
there a visible discharge during a:storm from light- 
ning rods? How vigorous is the discharge, and (if 
such a measurement is not incompatible with safety) 
how much current does it represent? Does a dis- 
charge take place only from sharp points, or is it 
also to be seen on dull-pointed rods? Finally, is such 
a discharge to be obtained only on lightning rods, or 
is it to be found on weather-cocks, radio antennas, 
power transmission poles, wet trees and other high, 
conducting points? 

Huex SKILLING 

STANFORD UNIVERSITY 


PLEOSPORA LYCOPERSICI E. AND E. 
MARCH., A TOMATO PATHOGEN 
IN THE UNITED STATES 
A Puegospora rot of tomatoes has been found caus- 
ing extensive decay in California stock shipped to the 
eastern markets during November and December. 
This disease has been under observation since 1919, 
and each season it has been found the cause of more 
or less serious decay in tomato shipments during these 
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two months. Inspections of numerous ears of ton). 
toes on the receiving markets have shown Pleospo), 
rot to be the cause of losses of 50 to'90 per cent, ,; 
the fruit during transit and ripening. In the early 
stages brown V-shaped to oval, moderately dry lesio,; 
about the stem scar are characteristic symptoms 
this disease. As the fruits ripen, the lesions becon, 
softer and the black perithecia of the causal organisy, 
become evident in the center. 

So far as the writer has been able to determine, n) 
reference has been made to Pleospora rot of tomatoes 
in this country. In 1921 E. and E. Marchal! foynq 
a tomato fruit rot in Belgium, incited by a ney 
fungus, which they deseribed as P. lycopersici, 4 
careful check of the measurements of the Pleospor, 
isolated from California tomatoes with the deserip- 
tion and illustrations presented by E. and E. Marcha] 
for P. lycopersici indicate that the two fungi are iden. 
tical. The conidial stage Macrosporium sarcinaeform 
Cay. is also present on California tomatoes. 

Single spore cultures have been made and it has 
been demonstrated that single ascospores as well a 
single conidiospores will give rise to cultures bearing 
both the Pleospora and Macrosporium stages. The 
average measurements for the Pleospora obtained 
from California tomatoes are as follows: perithecia 
325-550 diam., asci 28.2 x 167.0u, ascospores 15.2x 
34.4, conidia 13.5 x 26.0 pn. 

A complete description of symptoms, together with 
temperature studies and other economie aspects of this 
disease, will appear in a future article. 

G. B. Ramsey 

BUREAU OF PLANT INDUSTRY 

U. 8. DEPARTMENT OF AGRICULTURE 


DIPLONEURA NITIDULA MEIGEN 


During the summer months ‘and as late as last 
October, this species of Diptera, family Phoridae, 
was observed in New York City. Rev. Joseph 
Assmuth, 8.J., head of the biology department 2 
Fordham University, observed these individuals in 
great numbers near the base of a sycamore tree 0 
the campus. Father Schmitz, S.J., after receiving 
the specimens reports that this is the first authentic 
observation of this species in North America. The 
most striking point of interest was their presence i! 
such large numbers. According to the present liters 
ture Schmitz observed a similar phenomenon of ! 
species of Phalacrotophora. Fordham University 
now has several specimens on exhibition in theit 
entomological collection. 

James A. MULLEN 

ForDHAM UNIVERSITY 


1%). et fm. Marchal, ‘Contribution 1’étude de 
champignons fruticoles de Belgique,’? Bulletin Société 
Royal de Botanique de Belgique, 54: 109-139, 1921. 
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SPECIAL CORRESPONDENCE 


ANTHROPOLOGICAL EXPEDITION TO THE 
NORTHWEST OF SOUTH AUSTRALIA 


In the extreme northwest corner of South Australia 
san area of 21,900 square miles officially dedicated 
as a reserve for the aboriginal inhabitants. To the 
north of this, in the southwest corner of the Northern 
Territory, is a similar reserve of slightly larger ex- 
tent; and contiguous with these, on the Western Aus- 
tralian side, a reserve in that state also of 21,900 
square miles. This huge area of over 65,000 square 
miles is mostly mulga serub and sandhill country, 
worthless for white occupation, but after rain yield- 
ing some sustenance for the aborigines. These mostly 
reside along the barren mountain ranges that cross 
the reserves mainly in an east and west direction. 
From an area close to the South Australian Reserve, 
the seventh expedition organized by the Board for 
Anthropological Research of the University of Ade- 
laide, in conjunction with the South Australian 
Museum, recently returned. A major portion of the 
expense was borne by a fund from the Rockefeller 
Foundation, administered by the Australian National 
Research Council. The main expedition was preceded 
by Mr. N. B. Tindale, ethnologist to the South Aus- 
tralian Museum, and Dr. Cecil Hackett, who during 
two months traversed the length of the Musgrave 
Ranges and on into the Mann Ranges, studying the 
habits of life and the means of obtaining food of the 
natives within the reserve and carrying out as well 
anthropological and pathological observations and 
ascertaining the blood groups. 

The main party, whose time was limited, journeyed 
in August, 1933, from the railway line at Oodnadatta 


'o Ernabella, at the eastern end of the Musgrave 


Ranges, a distance of nearly 300 miles. Here, in con- 
Junction with the two members already mentioned, 


® in intensive survey was made of many aspects of 


anthropological interest. Nearly 100 natives, mostly 
in an entirely unsophisticated state, were available. 
As elsewhere in the interior, no clothing of any kind 
was worn, in spite of the thermometer registering 


and 265° during the night on two occasions. 
s During the day, if it happens not to be sunny, 
“armth is obtained from fires and from fire-sticks, 
@ often carried in front of the person. During the 


night small fires, on either side, replenished from time 


time, keep each individual warm. In connection 


with the body warmth, Professor Hicks, assisted by 


= Mr. J. O’Connor, obtained data of considerable inter- 


est, and also made observations on the physiology of 
the natives. Mr. N . B. Tindale continued his genea- 


logical records, obtained an extensive vocabulary and 
amassed much information as to their habits and eus- 
toms. Mr. H. M. Hale, director of the South Austra- 
lian Museum, obtained further face casts, busts, ete., 
in plaster of Paris. Dr. H. Gray and Dr. C. Hackett 
were responsible for obtaining standard anthropo- 
metrie data and notes on the gait, hair tracts, ete. 
Dr. H. K. Fry continued his study of native reac- 
tions and behavior. The writer continued his work 
on blood-grouping the natives, finding that 40 be- 
longed to Group A and 23 to Group O; as previously, 
no natives were found belonging to Groups B or AB. 
Professor T. Harvey Johnston and the writer were 
also responsible for the collection of information of 
a botanical and zoological nature connected with 
native life. 

The confidence of the natives was quickly secured, 
and as on previous expeditions, no trouble was ex- 
perienced in obtaining blood for grouping by pune- 
turing the ears, even of quite small children, in 
making physiological observations at dawn in a 
native camp, or in casting the features in plaster of 
Paris. The high value of teamwork such as this 
was again emphasized, each individual native passing 
from one to another member of the expedition, to be 
measured, blood-grouped, photographed and examined 
for pathological lesions, and to have his (or her) 
finger prints and dermatoglyphs taken. 

Members of the expedition would like to emphasize 
the necessity of preventing as far as possible the 
detribalization of the peoples in the Reserves. Such 
detribalization means rapid extinction. European 
occupation is approaching the Reserves, and it is 
highly desirable that a buffer area, at least 30 miles 
wide, should surround the reserves, rendering it more 
difficult for natives to be enticed into the settled parts. 
Such an area, under the control of some body having 
the native interests at heart, seems absolutely neces- 
sary if these pleasant folks are to be saved from early 
extinction. 

J. B. CLELAND 


AN EXPEDITION TO HAINAN 


HAInAN is the largest island of the Chinese Repub- 
lie. It is situated between the South China Sea and 
the Gulf of Tongking, from 20° 8’ to 17° 52’ N., and 
from 108° 32’ to 111° 15’ E., its area being somewhat 
over 1,200 square kilometers. The flowering plants 
of Hainan have been extensively collected by Profes- 
sor Woon-Young Chun and his associates of the 
Botanical Institute, National Sun-Yatsen University, 
Canton. On the other hand, the animals of the 
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island, although previously collected by a few nat- 
uralists and collectors, are still incompletely known 
to the scientific world. Several scientific organiza- 
tions have now organized a joint expedition to the 
island to collect zoological specimens, from protozoa 
to mammals. Cryptogams, orchids and wood samples 
will be collected also. The Fan Memorial Institute 
of Biology will be represented by C. Ho, entomolo- 
gist, and S. K. Tang, taxidermist, who visited the 
island a few years ago; the Biological Laboratory of 
the Science Society of China by Dr. C. C. Wang, 
invertebrate zoologist, and Mr. K. F. Wang, ichthy- 
ologist; the Metropolitan Museum of Natural History 
by Dr. H. W. Wu, ichthyologist; the National Shan- 
tung University by Mr. C. L. Tso, botanist, and Mr. 
Chungsi H. Liu, anthropologist; and Nankai Univer- 
sity by Dr. T. S. Hsiung, invertebrate zoologist. Mr. 
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C. L. Tso, who has had previous experience jy the 
island and is familiar with the natives, wil] leaq the 
expedition. Mr. K. F. Wang will assist Mr. Ts, ,, 
second in command. The members of the €Xpedition 
planned to leave Shanghai for the south about Jann. 
ary 15. One party will go to the famous Wy-tq,;. 
shan or Five Fingers Mountain. As the mountain 
attains the height of more than 2,000 meters, specia] 
attention will be given to zoological specimens, 
cially land vertebrates, in order to study the probley 
of vertical distribution. Another party will make , 
coastal survey and pay more attention to fauna of 
the sea. It is hoped that a rich collection of natyy,) 
history material will be brought back to the north, 
before the members of the expedition leave the islanj 
at the end of the year. 
Tsen-Hwanc Suaw 


SCIENTIFIC BOOKS 


TERMITES AND TERMITE CONTROL! 


CALIFORNIA is a remarkable state, and the people 
who live there are remarkable people. I often wonder 
how much of the extraordinary things done by the 
people out there is due to environment and how much 
to heredity. California enterprise of to-day is proba- 
bly due to both of these factors. Surely we people 
in the East often talk of doing certain big things, 
only to find out that while we have been talking 
California has gone ahead and done them. 

And so it is about this book. We have talked about 
the necessity of securing the knowledge and help of 
scientific men of many special lines of work in our 
fight against injurious insects, and here California has 
acted and has produced a volume to which no less 
than thirty-three authors have contributed. In it are 
displayed the joint efforts and conclusions of an 
expert body of men, including engineers, foresters, 
entomologists, general biologists, plant pathologists, 
chemists, architects, builders, quarantine experts and 
heads of great enterprises. What a wonderful com- 
bination! And how well it has functioned! 

This extraordinary volume results from the en- 
lightened labors of the so-called Termite Investiga- 
tions Committee and was made possible by funds 
contributed by more than fifty large commercial or- 
ganizations, ineluding- steamship, railroad, oil, tele- 
phone and telegraph, electric, lumber and other im- 


1‘*Termites and Termite Control—A Report to the 
Termite Investigations Committee.’’ By C. A. Kofoid 
(editor-in-chief), S. F. Light, A. C. Horner, Merle 
Randall, W. B. Herms, Earl E. Bowe. 8vo, pp. xvii+ 
734, frontispiece, 182 illustrations. University of Cali- 
fornia Press. 1934. $5.00. 


portant interests. Of the thirty-three authors, seven 
are entomologists, eight engineers, one forester (on 
of the engineers is a forest engineer), eight general 
biologists, three chemists (one of the engineers is 4 
chemical engineer), one architect, one plant quaran- 
tine officer and four business executives. And they 
have been wonderfully well selected. Many of them 
are acknowledged experts. 

The book is divided into four parts: Part I, with 
32 chapters, deals with termites and their biology; 
Part II, with 18 chapters, deals with chemical inves 
tigations; Part III, 5 chapters, with termite resistivity 
of wood and building materials; Part IV, 12 chapters, 
with prevention and repair of termite damage. This 
arrangement is both logical and comprehensive. The 
first part, carrying as it does in its 32 chapters mor 
than 300 pages (nearly one half of the book), i 
undoubtedly the best treatise in existence relating t 
its general subject, and the committee and the editor- 
in-chief, Dr. Kofoid, probably appreciate their grea! 
fortune in securing the help in this chapter of # 
least two of the very foremost investigators of ter- 
mites who are living to-day—Dr. Thomas E. Snyder, 
of the U. S. Bureau of Entomology, and Professor 
S. F. Light, now of the University of California bu! 
formerly working in the Philippines and in China 
Dr. Snyder contributes four of the chapters av 
Professor Light sixteen. 

Termites have attracted the attention of malty 
people for many years and for many reasons. Many 
books have been written about them, but nothing thi! 
is at once so sound, authoritative and comprehenst 
as this book has ever been published. 

The reviewer will comment no further on the bros’ 
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knowledge to be gained from reading it, but he does 
ish to write with the greatest enthusiasm concerning 
the splendid result of wide cooperation. The termites, 
always important creatures in certain tropical coun- 
tries, have been extending their normal geographic 
ranges largely by the unwitting assistance of man, 
and in their broadening range they have found that 
man in his slipshod and blind haste has created in- 
numerable opportunities for their increase. Thus 
they have been becoming more and more important 
from the economie point of view. The normal food 
of termites is cellulose, and, as pointed out by Dr. 
Kofoid in one of his comprehensive opening chapters, 
ii has been their function—their place in nature— 
since millions of years to break down dying and dead 


® vegetation and to return it to the soil. But man, in 


his multifarious efforts to change the processes of 
nature, has found very many ways of utilizing dead 


wood and of utilizing it for very many years. At 


the same time he has been helping the termites to 


S spread and has given them almost infinite chances to 


multiply. Thus the two forms of life have come into 


‘direct antagonism, and termites and termite damage 


have been increasing at an alarming rate. Within 
comparatively recent years federal and state ento- 


'mologists have been appealed to from many direc- 


tions. People have learned the meaning of the word 
termite. The newspapers have carried the advertise- 
ments of commercial “termite destroyers,” and much 
misinformation has been disseminated. 

While the Pacifie Coast is by no means the only 


| region in the United States to suffer, it has been the 


Californians who have done the big thing—to form 
@ sound committee and to support it financially. And 
the committee has interested the very best experts 
and has reached valuable and far-reaching conclu- 
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sions. And the University of California has pub- 
lished this big volume, which tells the whole termite 
story in a most conclusive way. It is a high spot in 
applied entomology. It shows what man can do and 
should do in the face of the progress of insect damage. 
L. O. Howarp 


MASS SPECTRA AND ISOTOPES} 


Ir is very timely that this book by Dr. Aston should 
appear just when experiments on the artificial disin- 
tegration of atoms are giving a fresh significance to 
the subject. The second edition of “Isotopes” ap- 
peared in 1924, and this new book brings the subject 
up to date and emphasizes the recent experimental 
and theoretical results. In Part I the historical devel- 
opment of the subject is discussed. In Part II we 
have a detailed discussion of the latest experimental 
methods. Part III contains a valuable classified sum- 
mary of the latest data on the separate chemical ele- 
ments, including the experimental results of Bain- 
bridge’s published in the summer of 1933. In Part 
IV various theoretical aspects are discussed, including 
the packing effect, the relative abundance of isotopes 
and elements, the isotope effect in band spectra, and 
in atomie spectra, also a discussion of methods for 


separating isotopes. 


The book is well illustrated, as it contains 43 
figures and 8 plates, with reproductions of apparatus, 
mass spectra and optical spectra. In addition there 
are many tables summarizing in a very complete 
manner our knowledge of the various aspects of the 
subject. The book will be welcomed by any one inter- 
ested in the subject of nuclear physics. 

A. J. DEMPSTER 


UNIVERSITY OF CHICAGO 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


BEYOND URANIUM WITH THE MAGNETO- 
OPTIC METHOD OF ANALYSIS! 


Tue term “magneto-optie method” was coined by 
Allison and Murphy? to designate a procedure for 
which they claim applicability to chemical analysis. 
The apparatus used for such work is shown diagram- 
matically in Fig. 1. The substance to be examined 
1s placed in cell B, in the form of a solution, and the 
positions of minima of light intensity are read on 
the wire path scale, from which the time lags are 
computed. The time intervals are supposedly dif- 


. This note was taken in part from a paper read at 

ce a meeting of the National Academy of Sci- 
ate ew Haven, Connecticut, November 18, 1931. 

iad ison and Murphy, Jour. Am. Chem. Soc., 52: 3796, 


Ta 


Fie. 1. Diagram of the magneto-optic apparatus. B,, 
B,, glass cells. N,, N., Nicol prisms. F, light filter. 
L, lens. A, spark gap. K, kenotron. M, transformer. 
C, condenser. T,, T., trolley. 


1**Mass Spectra and Isotopes.’’ By F. W. Aston. 
Longmans, Green and Company. pp. 243. $4.80. 
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ferential, the time lag for each compound being 
referred to carbon bisulfide or to some other standard 
liquid kept in cell B,. From an empirical examina- 
tion of a variety of substances Allison and Murphy 
concluded that “each chemical compound, regardless 
of the presence of other substances, produces its 
characteristic minimum (or minima) of light inten- 
sity,” which persists at extremely low concentrations. 
They also stated that the positions of these minima 
are “functions of the atomic weights of the metallic 
elements of the compounds or, more precisely, of the 
atomic weights divided by the valence, that is, the 
chemical equivalents.” The curves in Fig. 2 were 


2so 300 359 A5O 


+0 4 
° 5° 100 


Fig. 2. Chemical equivalents of elements plotted 
against time lags. To avoid crowding few elements are 
recorded on this chart, and still fewer are designated 
with symbols. 


obtained by plotting differential time lags against the 
chemical equivalents of a large number of elements 
in the form of chlorides, sulfates, hydroxides and 
nitrates. Such curves are claimed by Allison*® to be 
“representative of the results for chemical equivalents 
up to 100 or thereabouts,’ and beyond this limit 
“they fail to conform to data.” This claim, however, 
is obviously wrong, because in the very next para- 
graph Allison states that it was “entirely by this 
method that evidence of the presence of element 87 
and later of element 85 was obtained.” Both ele- 
ments, 87 and 85, presumably are univalent, and the 
equivalent of each is considerably higher than 100. 
It was therefore deemed logical to utilize the magneto- 
optic method in search of elements with atomic 
weights higher than that of uranium. 
With this object in view, the heavier analogues of 
ekacesium were decided upon. The decision was 
prompted by the assumptions that these elements, 
if existent, are apt to occur with cesium and rubidium 
in certain minerals and that they are univalent. Be- 
cause of univalence their chemical equivalents will 
equal their respective atomic weights. But what are 


8 Allison, Ind. and Eng. Chem., Anal. Edition, 4: 10, 
1932. 
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their atomie weights? This question of Course jy 
quite puzzling. By resorting to calculations based ¢ 
the average difference of the atomic weights of the 
rarer alkalies, and by assuming the probability 
long and short periodic series, the following valy. 
were decided upon: Dvicesium 271 and tricesium 3); 

The experimental work was comparatively simpj, 
Extracts of lepidolite were obtained, and the chloride 
sulfate, hydroxide and nitrate were each placed j, 
cell B, (Fig. 1) and readings were obtained with jj, 
Allison apparatus. As seen from the curves (Fiy, Q) 
dvicesium has no isotopes, while tricesium has ty, 

But why stop with tricesium? The trolley wing 
were of ample length, and by assuming atop; 
weights for three additional alkalies, the following 
elements were observed: Catvarcesium 365, with yy 
isotopes, paficacesium, 412, and shashecesium, 
with three and two isotopes, respectively. Shas. 
cesium was the last alkali element to be observed }y 
the magneto-optic method of analysis, because the 
end of the trolley wires had been reached. 

It is obvious from the results just recorded that 
the magneto-optic method was not a success in ow 


hands. The most scrupulous care was taken to mak J 


the apparatus an exact duplicate of the one develope 
by Dr. Fred Allison. One of us (A. C. 8.) spent tw 
weeks in Dr. Allison’s laboratory working intensively 
under his direction with the magneto-optie apparatu 
We take this opportunity to express our gratitude to 
Dr. Allison for his kindness and helpfulness; ¥ 
must repeat, however, that in our hands the methoi 
proved to be a complete failure. 

JACOB Parisi 

A. C. Sxumax 

CORNELL UNIVERSITY 


CONTINUOUS PHYTOPLANKTON 
COLLECTION 
In the marine phytoplankton investigations of tle 
inshore and inland waters of the northeast Pacile 


the problem of the localizations of growth of varios 


genera and species of pelagic diatoms is often encout 


tered. In an effort to obtain an idea of this “patchia 
of the phytoplankton” and a continuous picture of tt Be 
geographic localization of the plankton communities 
it became necessary to devise a scheme for collects Fy | 


plankton from a vessel underway. 


The research vessel Catalyst of the University . 
Washington Oceanographic Laboratories has s* 
cock two meters below the water line just forwat Md 
of the point of greatest beam. From it a pipe hin - 
is led to a convenient point below the water line” Bm 
the ship. Here the water is filtered through the 4 


paratus described below to collect the plankton. 


The figure shows a diagram of the apparatus which 3 
consists essentially of a net (g) surrounded by ' q 
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brass cylinder (f) to protect the net and to receive 
the filtered water. The inlet (b) brings the water 
from outside the ship’s hull and the outlet (i) de- 
livers the filtered water to the ship’s bilge. The net, 
of 25 X bolting silk, is fastened in the usual manner 
by a canvas head to a brass ring (d) which rests on 
four lugs (e) to support the net in the cylinder. A 
cover (c) with a close-sliding joint at (j) permits the 
opening of the eylinder to change nets when neces- 
sary. 

One may start using the apparatus at any time by 
allowing water to flow through the net at a desired 
rate and, since the head of water pressure between 
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the valve (a) in the inlet and the surface of the sea 
is fixed, a uniform rate of flow is obtained when the 
vessel is underway except in a heavy sea. Thus the 
collecting time and the rate of flow give a close 
approximation of the quantity of water filtered. At 
given intervals the nets are quickly changed in the 
cylinder and the plankton collected is washed down 
into the plankton bucket (h), transferred to contain- 
ers and preserved for further investigation of the 
volume, population and distribution of the various 
forms. This procedure allows a continuous collec- 
tion of the surface plankton in any body of water 
through which the vessel may pass. 

The size of the apparatus may be altered to permit 
the collection of the quantity of plankton desired in 
any given length of time by changing the rate of flow 
of the sea water and the filtering area of the net. In 
the apparatus used by the writer for phytoplankton 
the six millimeter inlet permitted the flow of two 
liters of sea water per minute and it was filtered 
through a 25 X silk net in the shape of a right cone 
with a radius of five centimeters and a height of thirty 
centimeters. The largest quantity collected during a 
twenty-minute period was thirty-six eubie centimeters 
of sedimented plankton, measured in a graduated 
eylinder after allowing sedimentation for three days. 
It was found that a representative qualitative and 
roughly quantitative collection of the surface phyto- 
plankton could be made by this method. 

LyMAN D. PHIFER 

OCEANOGRAPHIC LABORATORIES 

UNIVERSITY OF WASHINGTON 


SPECIAL ARTICLES 


ELECTRICAL EXCITATION OF THE NER- 
VOUS SYSTEM—INTRODUCING A NEW 
PRINCIPLE: REMOTE CONTROL. 
PRELIMINARY REPORT? 


A brieF description is given herein of an apparatus 
designed for the purpose of removing the restrictions 
of time, ‘anesthesia and restraint from experimental 
exploration of functions susceptible to electrical ex- 
citation. It provides a wide range of control of eur- 
rent, frequeney and of the individual wave contour. 

In this method a small secondary coil, usually of 


2,000 turns of copper wire, is actually implanted in 


an animal and one or both of its electrodes are taken 
to excitable centers. The wound is closed and after 
the animal recovers he is placed within the magnetic 
field created by a specially designed primary circuit. 
Two systems have been provided. One is intended 
for experiments of short duration in which the oper- 
ator can maintain the position of the secondary coil 


‘From the Research Laborato si 
_) Fron ry of Physics, Harvard 
ae and the Research Laboratory of the Depart- 
‘nt of Surgery, Yale University School of Medicine. 


parallel to that of the primary. The other consists 
of three primary coils set at right angles to each 
other, and the discharges are commutated successively 
through each of these coils, so that an animal placed 
in a eage within the coils receives a fairly uniform 
intensity of stimulation, no matter what position he 
may assume with respect to the coils. 

In the single-coil system direct current, variable up 
to 450 volts, charges a bank of condensers of 80 
microfarads’ capacity, and these are discharged by 
means of a special mereury-pool tube through a pri- 
mary coil of one to five turns which has a diameter 
of 36 inches. In the ease of the triple-coil system 
a wooden box is built within the coils of sufficient 
size to accommodate a monkey for periods of sev- 
eral weeks, and his movements about the cage are 
attended by surprisingly small variations in the in- 
tensity of stimulus. Control is provided for a wide 
range of the frequency of discharge (from impulses 
separated by intervals of several seconds, to fre- 
quencies of 100 impulses or more per second); for 
voltage regulation; and for variations of the tuned 
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frequency of the primary cireuit. The latter charac- 
teristic determines the duration of individual shocks, 
which are of the order of the chronaxie of mam- 
malian nerve and muscle. The apparatus functions 
without moving parts and is apparently capable of 
giving weeks of uninterrupted service. 

With tests made thus far we have produced typical 
Jacksonian attacks from stimulation of the motor 
area in the monkey; a condition of somnolence after 
stimulation of the hypothalamic region; contraction 
of the tongue from implantation of the electrode on 
the hypoglossal nerve; a copious flow of highly acid 
gastric juice, and violent peristalsis, from stimula- 
tion of the vagus on the lower esophagus of a dog. 
The implanted coils are covered with collodion, and 
some of these have now remained in place for as 
long as seven months without evidence of irritation 
of tissue or of eyst formation. 

It is hoped that this apparatus will make possible 
the study of functions which do not yield to stimu- 
lation of short periods but which may respond during 
experiments in which the excitation simulates the 
character of that function and goes on, day and 
night, without disturbing in any way the habits or 
activity of the animal. It should be particularly 
useful, therefore, in the study of the nervous control 
of autonomie functions such as sleep, sugar and water 
metabolism, menstruation, blood pressure, normal and 
possibly abnormal digestive activity and temperature 
control. 

A complete report of this apparatus is in prepa- 
ration and will be published shortly. 


Ricwarp U. Licur 
YALE UNIVERSITY SCHOOL OF MEDICINE 
E. L. CHAFFEE 
HARVARD UNIVERSITY 


A SECOND METHOD OF CONTRACTION IN 
THE STRIATED MUSCLE OF SOME 
VERTEBRATE ANIMALS 


THE visible structure of the contraction pattern in 
striated musele, with its regularly arranged and equi- 
distant M stripes, N stripes and Z stripes, is too well 
known to need description here. Also, some of the 
changes which take place in this pattern during con- 
traction and relaxation have been extensively studied 
and described from living and dead material, from 
stained sections and under the polariscope. « 

Some time ago the writer cut bits of somatie muscle 
from the tail region of a still living torpedo or cramp- 
fish (Tetronarcine) captured at Woods Hole, Mass., 


and fixed them in several media. Sections were then — 


cut parallel to the muscle fibers and their myofibrillae 
and stained for class demonstration in several stain- 
ing fluids, iron haematoxylin proving the best. 
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The striation, as in most vertebrate muscle, wa, 
very fine, finer than most, but fairly plain. The fixg. 
tion was very good and gave a true picture. The 
tissue was apparently caught by the fixation jy A 
state of moderate relaxation. The individual myo. 
fibrils were large and plainly distinguishable jy the 
fibers, which were very large and showed more eyto- 

m than is usually seen in vertebrate muscle. 

The peculiar features noted were broad and narroy 
areas running irregularly across the fibers approxi. 
mately at right angles to these musele fibers anj 
showing considerable branching. A close examinatioy 
showed that these areas or lines consisted of enlarged 
portions of successive contiguous myofibrils, these 
portions being swollen to a thickness greater tha) 
that of the rest of the myofibril and very much denser 
and deeper staining. 

In fact, these areas presented exactly the picture 
seen in MeGill’s description and figures of the con. 
traction areas in smooth muscle, and it was realized 
that we were dealing with a fully developed, voluntary 
striated muscle that was capable of contracting either 
by. means of its highly specialized striated mechanism 
or, allowing this striated mechanism to lie idle, could 
contract in the same manner that a vertebrate smooth 
muscle does. 

A close study with high power showed that these 
smooth muscle contraction areas bore no relation 
whatever to any part of the striations. The narrowest 
areas were narrower than a single unit of striation 
(from Z stripe to Z stripe). The broader ones in- 
cluded more than three or four of the striation units. 
As already indicated the linear areas formed bands 
that branched and they were disposed in an irregular 
fashion, which nevertheless enabled them to cover the 
field with some regularity. 

It was noted that the fish and its tissues were still 
living when the material was cut out and fixed. Also 
that it was giving off electric shocks. The writer and 
Mr. George Meneely secured some living dogfish and 
skate material and tried to produce this condition 
experimentally. Muscle was exposed and subjected 
to electric stimulation, and, while contracting, cold 
and hot fixatives were applied. Some of these tissues 
when sectioned and stained showed the same condi- 
tion. Mr. Meneely later got the same result with 
gastrocnemius muscle from the frog. Experiments 
are under way to see if it can be produced by drugs 
and by traumatic means. Also to study the innerva- 
tion. 

It is suggested that we have in these muscles 4 
double innervation, from the central nervous syste! 
and the autonomic eenters and that this second method 
of contraction oceurs under the local influence of the 
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autonomic nervous system during various electrical 


Bnd chemical conditions. It possibly is the cause of 


the condition known as ¢ramp in human physiology 
and of other involuntary rigors seen in poisoning, ete. 


Unric DAHLGREN 
PRINCETON UNIVERSITY 


A NON-BITTER VARIETY OF MELILOTUS? 


One of the chief disadvantages of sweet clover 
(Melilotus) as a forage plant is its lack of palatabil- 
ity. This is attributed to cumarin and closely related 
compounds of a phenolie nature which impart to the 
tissues an intensely bitter and stinging taste. Ever 
since the plant assumed economic importance a non- 
hitter form has been an object of search by sweet 
clover breeders.2 It may be anticipated that the 


i development of more palatable varieties will greatly 
enhance the agricultural usefulness of this recently 
domesticated but already widely cultivated plant. 


The discovery at Madison, Wis., in 1933 of a non- 
hitter strain of Melilotus is the outcome of a system- 


fatic search for a variation of this kind which the 


author has made during the past five years among 


= wild populations of M. albus Desr. and M. officinalis 


(L.) Desr. growing in that vicinity and in numerous 
stocks of American and foreign origin which have 
been under test at the Wisconsin Agricultural Experi- 
ment Station. All collections from North American 
sources have been found to be more or less strongly 


p bitter to the taste. Likewise, a rather wide assort- 
‘ment of material from Western Europe was of 


similar character. Variations between plants in de- 
gree of bitterness were frequently encountered, but 
no individuals oceurred in these lots which were in- 
offensive to the taste. 

During the past season an opportunity was afforded 
of testing a collection of Melilotus made by Dorsett 
and Morse of the U. S. Department of Agriculture in 
China, Manchuria and Chosen in 1928. Acknowledg- 
ment is due Mr. L. W. Kephart, of the Division of 


| Forage Crops and Diseases, U. S. Department of 


Agriculture,. for kindly furnishing the seed of this 
collection. Wider variations in flavor were noted in 


1 Papers from the Department of Genetics, Agricul- 
7 Experiment Station, University of Wisconsin, No. 
i with the approval of the director of the 


*In a recent obituary of Erwin Baur, late director of 


® the Kaiser Wilhelm Inst, f. Ziichtungsforschung, Miinche- 


b-tg, Germany, R. R. Gates (Nature, 133: 239-240) 


F — that this distinguished leader in genetics, whose 
. imely death is widely regretted, had found a cumarin- 


pte siogy of Melilotus albus. No report, other than that 
dise ates, of this independent and possibly contemporary 
overy has been seen. Baur (Landwirtschaftliche 


Presse, August 16, 1933) states, however, that strains 


_y low in eumarin have been found. It is not claimed 
at these are non-bitter. 


the Asiatic than in the American and European 
stocks, but with a single exception the Oriental forms 
were all at least moderately bitter. F.P.1. No. 90753, 
the seed of which was designated Melilotus sp., 
proved, however, to be entirely free of the bitter, 
stinging taste characteristic of the genus. The deter- 
mination of this unique quality was confirmed by 
several persons who visited the experimental field. 
Offspring of the original plants recently tested in the 
greenhouse were also non-bitter, whereas check 
samples of common white and common yellow sweet 
clover developed the usual distasteful flavor at an 
early stage of growth. 

The original seed of F.P.I. No. 90753 was collected 
in the Botanic Garden near Peiping, China. The 
non-bitter plants are of annual habit, grow to a 
height of from 15 to 34 inches and bear small yellow 
flowers and smooth seeds. While some doubt attaches 
to the classification of the material, the race unques- 
tionably belongs in the Coelorytis (Eumelilotus 0 E 
Schulz) section of the genus, and appears to be a 
variant form of the typically biennial species, M. 
suaveolens Ledeb. According to Schulz (Bot. Jahr., 
29: 660-735), M. swaveolens Ledeb. is closely related 
to M. albus Desr., and replaces the latter in Eastern 
Asia from Manchuria to French Indo-China. 


R. A. Brink 


A NEW TYPE OF BROAD BASE TERRACE? 


Tests made at the Kansas Agricultural Experi- 
ment Station at Manhattan on small terraced and 
unterraced plats raise some serious questions concern- 
ing the value for soil and water conservation on uni- 
formly sloping land of the type of terraces that have 
been widely used and recommended. Indications are 
that the principal value of this type of terrace (Fig. 
1, A) is the prevention of gullies from cutting down 


Fie. 1. A. Broad base terrace with channel above ter- 
race. B. New type of terrace built from lower side. 
This gives no increase in slope above terrace. The water 
falling between a and b is caught in depression ¢ and 
there is no run-off from this area. 


1 Contribution No. 232, Department of Agronomy, 
Kansas Agricultural Experiment Station. 
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the slopes. These tests were made on plats 6 x 50 feet 
and 3x 200 feet, with a uniform slope of about 4 
per cent. in only one direction. Terraces similar in 
shape and cross-sectional dimensions to the usual 
broad base terraces were built crosswise of these nar- 
row plats. Outlets were provided in the channel 
above the terraces so that the run-off and eroded 
material could be collected and measured. The plats 
were clean cultivated and were kept in good tilth. 
Water was applied by means of sprinkling cans in a 
manner to simulate rainfall. In a few cases the run- 
off from natural rainfall was collected. This checked 
closely with the results obtained from the artificial 
applications. | 


RESULTS 


The run-off from these plats with short terraces 
slightly exceeded the run-off from the plats having 
no terraces to obstruct the flow. The increase in 
run-off was about 1 to 3 per cent. over the unterraced 
land. 

The amount of soil lost in the run-off water was 
increased on both sets of plats where the terraces 
were used. The soil washed down into the terrace 
channels was also collected and weighed. If this is 
added to the amount lost from the terrace outlets, 
the total amount is approximately 2.5 times as much 
as that lost from the unterraced land when plats 200 
feet long were used. 

The reasons for an increase in erosion on the ter- 
raced plats are that in the construction of terraces, 
the degree of slope on about one fourth of the land 
is decidedly increased. This increase in slope in- 
creases the erosion very greatly since the erosion 
loss is not directly proportional to the slope, but is 
much more rapid as the slope is increased appreciably 
above 6 or 8 per cent. The greatest increase in ero- 
sion on the terraced plat comes just above the terrace 
where the slope breaks off into the terrace channel. 
All the water from the land above the terrace moves 
over this portion where the slope has been greatly 
increased. Gullies start at this point and cut out 
very rapidly on account of the increased slope. The 
large losses of soil from the terraced plats therefore 
ean be accounted for through the increase in the 
degree of slope over much of the land and because 
the steep slope above the terrace channel is subject 
not only to erosion from the water that falls on it 
but also to the water that runs down from above and 
still further increases the cutting of gullies. 


A New Type or TERRACE 


In order to eliminate the effect of this increase in 
slope, a new type of terrace has been constructed and 
tested. In this type all the soil is moved up from 
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the lower side of the terrace and there is No channel 
cut out above the terrace ridges, hence there is ,, 
increase in slope on the upper side of the terrace 
A depression or broad trench is made on the doy, 
hill side of the terrace, where the soil is obtained for 
making the ridge. Water falling on the lower sii 
of the terrace ridge is caught in this depression ay 
is not lost from the field as run-off. This shortens 
by about 15 feet the distance over which water fy, 
to the next terrace. Water running from the lowe, 
rim of this shallow channel down to the next terra 
encounters no increased slope and since the distany 
is not great enough to allow much water to accump. 
late, little erosion takes place above the terrace. The 
water above the terrace is allowed to spread out in 
broad belt, thus increasing the opportunity for ab. 
sorption. This is particularly the case with land of 
less than about 6 per eent. slope. 

The results of the determinations to date show that 
the losses from this type of terrace have been de. 
cidedly less than from unterraced land. Direct con. 
parisons on adjoining plats of the two types of te~ 
races illustrated in Fig. 1 have shown that the 
amount of water lost from the terrace built from the 
upper side exceeded that from the new type terrace 
by 2 to 5 per cent. of the total water applied. The 
soil lost was 3 to 6 times as much as that lost from 
the new type terrace. With the terraces built from 
the lower side there was little tendency to start gul- 
lies above the terraces except in the case of excep. 
tionally heavy applications of water. In all cases 
gullying was much more severe in the ease of terraces 
having a channel cut on the upper side. The differ- 
ences were so great as to leave little doubt as to the 
advantages of the new type terrace (B). 

Further tests are needed to prove the practicability 
of this type of terrace in the field, but the results 
so far indicate for it a great superiority over the 
so-called Mangum or broad-base terrace that has been 
used so widely in the past. 

F. L. 
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